Enhanced intestinal absorption of etoposide by self-microemulsifying drug delivery systems: roles of P-glycoprotein and cytochrome P450 3A inhibition.
Etoposide is recognized as a dual P-glycoprotein (P-gp) and cytochrome P450 3A (CYP3A) substrate drug with poor water-solubility. To improve its solubility and bioavailability, three novel self-microemulsifying drug delivery systems (SMEDDS) contained the known P-gp and CYP3A inhibitory surfactants, Cremophor RH40, Cremophor EL, or Polysorbate 80, were prepared. This work aims to evaluate the enhanced intestinal absorption of etoposide SMEDDS as well as to explore the roles of P-gp and CYP3A inhibition in the absorption process. Etoposide SMEDDS were orally administered to rats for in vivo bioavailability investigation. In situ single-pass intestinal perfusion with mesenteric vein cannulation was employed to study the drug permeability and intestinal metabolism. In vitro Caco-2 cell models were applied to study the effects of P-gp and CYP3A inhibition by SMEDDS on the cellular accumulation of etoposide. It was found that the bioavailability and in situ intestinal absorption were significantly enhanced by SMEDDS with the order of Polysorbate 80-based SMEDDS>Cremophor EL-based SMEDDS>Cremophor RH40-based SMEDDS. In addition, there was a dramatically high linear correlation between the AUC0-t values and the apparent permeability coefficient values based on the appearance of the drug in mesenteric vein blood. Cellular uptake studies demonstrated that P-gp inhibition by SMEDDS played an important role in etoposide uptake. Moreover, etoposide metabolism was demonstrated to be dramatically inhibited by the three kinds of SMEDDS. These finding may assist in the improvement of the intestinal absorption of P-gp and/or CYP3A substrate drugs.